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A. ..GAD67-POSITIVE GABAERGIC NERVE CELL PRECURSOR CELL 

B. .. CULTURE IN LIQUID MEDIUM CONTAINING G418 

(57) Abstract: To treat epilepsy or schizophrenia by transplanting precursor cells of GABAergic nerve cells into a region with lack 
or decrease in GABAergic nerve cells in the brain of a patient suffering from the disease, it is intended to provide a method of 
separating precursor cells of GABAergic nerve cells in an adult or fetal nerve tissue or precursor cells of GABAergic nerve cells 
derived from embryo stem cells. This method comprises the step of preparing a cell mass containing precursor cells of GABAergic 
nerve cells, the step of transferring cells having DNA, to which a reporter gene emitting fluorescence detectable in vivo is attached, 
dispersed therein into the downstream of a promoter of a regulatory nerve transmitter GABA synthase GAD67 gene or a GAD65 
gene, the step of isolating GABAergic nerve cells and precursor cells of GABAergic nerve cells based on the presence/absence of 
the fluorescence from the reporter gene, and the step of isolating the precursor cells of GABAergic nerve cells based on proliferative 
capability. 
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(57) ^a^a&s#^»s^s#<oK^rt^GABA^i!ltt#«fflJ!a!6^j^J^l^Ll4»^^Lfcfa«lcGABA^^a!l^4#« 
mj&mmm&z&i&T&z tizzy. mmm<D%imz?T?zt£aMtLx. BEtt:xi*i&!a«"Si«8i*©GABA^ 
wt&m%mi&ifofszmf&* JSL^Ll*E14»«aB&* , »t>ss3^L.fcGABAf^i6^4^*»fflfl&HIr^E»fla^^)•te•r4^$»5P■r 
&„ zammanwit* GABAt^»tt#«as8S«iffi»fla*#t;fiafl&*a$ias-r*xs, wfijtt#jsas^MGABA 
(D^fiKSs^GADeTiie^-^fciiGADesjie^-a) 7a -T35IC t Sltt-c^ Z&Vt £STT $> u»K— ♦ — 

JHE^-^o^^fiDNA^^gfcLfclfflJiSlcaiA-r^XS, U7K-*-ga©&3fc<»*»=<fc yGABAftKtt^aBBS 

tGABA^iiitt#sfflfla«iFiKaiB&$*»r-5xs. as^i^isjisi^^octicj: yGABAf^Ktt#^iasiiiBffla& 
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1 

g a b a & m « m m m m <d * & £ * m -r m k sh j& cd # n is m 

5 

mmm<D&&jEi&mK:m'rz-iiizm^2>. gaba fei&tt#M*fflj&©^££<^ffi 
ii/<«, c0tiji©?i?i«, gaba f^«j«w ism bid j& oti-m**! m\z 

15 

aminobutyric acid (GABA)£^V>, PStt #*l*fflJiate Glutamate Sffip. 

jH&K©ar«dttw«iBiaH:#«iiBijia© 20%@g©j£^-e#£E-f tfc«t 

30 ^T^5ttA5tlT^S. *fcttlfi^tt©»^^*nXAfca«*«»**'&te: 
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zmtfm^x ^frmmtetktDnz. z<D^z>is.mm^^-y *-*>x\z gaba ^ 

mfc*m?L2> Z. t&nWe^Zo Z\<DB&)V)fc®\Z>&^£f3:2> GABA 

MiifflJi&te^^ftfccDT&oTfc vn*<D-efci&< , gaba 

GABA #^ijfflJ!S-T?ftt:m&&££:V> 0 #| Z.Umffl'M<DBm<D 7 * — tl X 
\Z\S.E<DZLO-fzV7~$"< 7°<D GABA f£ gj & # ill iffl Kfr if x. 

tf, mm&nMfflmfimm'rz^ziz. mvoms *>om-2nx< 

iftS-e©ti5AH©±MSl gaba f^lj&#^^liSO®^«i-^tc:S 

gaba ftm&wmmm(DmMU7<:mmmmm&\zmm&&-3 z t zmftv. 

25 1997 *£\Z 111 1 B fc$g^bTH£(Tamamaki et al., J. Neurosci 17: 8313- 
8323 1997). i; dtl <h teg'J fc, ^10 Anderson S.fc, 1997 ^{d 10 £ 27 
B (CIWJ^O i§bTVi5 (Anderson et al., Science 278: 474-476 1997). £ 

£tlT43 0 (Lavdas et al. J. Neurosci 19:7881-7888 1999), ^ISiiUS 

30 <o*x"bfam\zm*>nz> z. tit. m i Mmm<D&m\z&-ox i bmmznx^% 



WO 2004/058965 



PCT/JP2003/016188 



3 

(Wichterle et al., Development 128:3759-3771 2001) o Ufr IsjzB&fe&M 

GABA f^»ttW«aua©jBSl* J ^W&*fc'b*D» 65Xtt*IH&fn?, 35%te 
^JK»JS«S*"T?f^6n* a:-r*«ft*«*S (Letinic et al., Nature 417: 
5 645-649 2002). H <D«ft * * 65X GABA ft*fttt#«HII6 

wig j$t^?£&v> \sMm.T&\z&2>nmi&mm<Dftmz& vm&zn. 

Mashl e>n^> h^Xtz, VfrV. 

aJ®©589i^G>*fo GABA f^WittttJgjBIJfirojBSC^ffli^fcftSr^W^E 

io <^ft&fe c©iiiK©38W#mf o#«^©W3£fcJ:n«, 

gaba ftm&nmmMomm\zjzM&mmm&\z& o , *jK&Rfc^s&b& 

gaba f^ttttW««Jfi©-Wtti9WMJftK:K»'ft;"r-«^, bfc 
gaba WttttBttJa-rfcO, *BS&*T?*rfc:fc gaba f^I&ttW^ 

15 AF^&K© GABA ftUfttt#iK»IJ&tt* *i5^JisgCli§C»©*fflJ® *5fe-T £ 

ud^u gaba fcm&mMMMtbmm^ttMm&nftvfrx-jLznzibO'? 
es «jft^#iB#*fflJ6&««-rs»fcjia*i&**#*«tt*t, mm 

20 i&ttttjliatrBfflft #fcb&#«tfflKllilIIS<D^< gaba 

ftW]&ftmMf&%m£.~?Z>£5 {C&£. unS© GABA f£$j&W^&B8SMIK*ffl 

#e.n^ gaba f^ibtt#MaaBa« gaba *«&*3ftVi»jg*Bja, ^ u t*ij&£© 
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20 

zLommfc. mm<DWkm&m»i~tz>mmtvx. gaba ftWifkftmni&o 

25 (a) GABA^m^nmmmm^mm^tsmmMm^mm-r^iim ; 

(b) wm&ftMtemyan gaba <D&f&wm gad67 mB^tftu gad65 is 

W&(D cDNA Z-Dfe^fc DNA »Hli& * EH <© # iBMS # A T 511 ; 

(c) Utf— ? — (D^t^>^if^)V(D^mz^V) GABA ^Wl'&.WmU^t: GABA 

30 ^m^mmf^mmmm^^m-r^jim ; 
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(d) it mm & n-D zt\z «t o GABA^mmnmmmmmmm^mm-r^xm, 

^fcC©ffim^^BJ«, GABA ftm&&MMM<Dfr*±fr&-?iftmMM<Dfr 
(b) #JfiSU4Wii!£ji$lR GABA O-S&mm GAD 6 7 itfcT^fcte GAD 6 5 »te 

10 (c) ^^JW14<D^^{Ci D GABA ^®)14#^^^<h GABA f^ibttW^flaBtflE 
(d) <h^£ D GABA^HifeW^SHBaHff^ffl^^^^t-^Xg. 

is s s>k: com possum , gaba ftm&nmnmo m mm m<d 

(a) GABA^m^nmmmttimmm^^tsmf^mm^mmi-r^xm ; 

(b) «I©H4#Se^#lM GABA (D^f&mm GAD 6 7 l^Sfcli GAD 6 5 51^ 
fOyDt-^-TSC. 5teTm^mAP^O cDNA Sr^bfc DNA 

•r^^-fe^ h dna mmmmo^mm^mx-r^nm ; 

(c) 1//J?— ^-^^©m^^W^^J; D GABA f£ltjtt*£*l£B Mil GABA f£ Ifr & 

(d) itMfg^^oc: J; 0 GABAf^tt#^)®MiKMJi££^lifi'r£X@, 

$e>t*fe, c:a>ai^o5g^«, gaba ^m^nmmmo^^^E^m'rmm 
(a) GABA^m^nmmmmmmm^^mmmm^mm-r^xm ; 

30 (b) fflffl&nMteMyQM. GABA (D-g-fig^^ GAD 6 7 l^Sfctt GAD 6 5 itfe 
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T(D?u*:-*-Tm\z. m.&?m&mz.Bm<D c dna zm-shtc dna 
( C ) mMW&e> : &mz& o gaba ftWj&nmmMt gaba ^m^nmmmwim 

(a) -(d)-(b)-(c)£V»o £< , &3V>te(a)-(b)-(d)-(c)-e&oTfc 

£V> 0 fife, 0HAti5fi3l;fr-fey b DNA §iAfi^<!:t ; 5h7>7^x^^i' 

mmcDitmiz k^Tumw^n? :it>©Tt, ^-(D^^tctt, (b)-(a)-(c)- 

(d)4>(b)-(a)-(d)-(c)i:ViofcJli#T€-^BJ^IIJfi-r^ d t *>T?#£o 

15 

mfr*>&mi>fz gaba f^»tt»«aiiai&«B«Bi!a*^tf«jiajiiH*w»t-*^, 

SfcttH^— © GABA f^tttt#«IIBJ&t9WaiJfiS$tfffl»*»1»bTlHJft*ffl 

20 

$ e> £MfB©#fg|/§fc33V>Tte\ dna #Ai£rt*> 9-f;vx^^l/fci»i6i< 

30 
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commomwfc-z e. iz. mm^m<D^-§rtit^(D^^\z^ gaba 
$e.csfc> MfH^i^ovi-rn^cD^^jc^viT, gaba ^i&##^sffli&o 

^^^TOIJJ^T^. I" GAD 6 7 I£f C^nt- * — J * r GAD 6 7 
promoter J £ , TGAD65 Mte^ftZf U=>c — J £ TGAD65 promoter J £ 

10 

m 1 tt, ZL<Dftm<Dj5&&&M-rZ>V>tei&m£l3i2> DNA 3 >X h b& 1 
jB* S 5 tSto 1 - 2 te> US GAD67 promoter \Z GFP it^^F^ neo mycin 
15 W^it-e^SrtP^Vi^'feO-e, GABA ftm&ftMMI&i: GABA f£lli£#iJlMfl& 
Itr^^iJiS-e GFP neo mycin BttJtfi^J^fSSI b , GABA f£Ifr&#MMfl& £ 
GABA f^»ttt*«IBJ&MK»lia*»l!IT5fc«)fcfJffli"*. 3-5tt GAD 6 7 
promoter Stt J: o TSSST* Cre recombinase £f!lfl§ IT, GFP 4» neo 

mycin wttite^* gaba gaba itwi&wmmmttmmmz 

20 %^$-&t, gaba fcm&wmmmmmmm&frm-rzfz&temm-rzo 

< te, 3 te> GAD 6 7 promoter \Z Cre recombinase DNA &~Dl3.^1£n V 

2 hta&D, 4« GABA #li!j&#iiliifflJ&i GABA f£im#S*fflfl& lttriB*fflfl§ £ , 
Cre recombinase GFP CDfSit SrfUJS b T^Sfr § "5 DNA 3 

>7h7^h-e$5. 5 a gaba fMKrtttt»fni&£ gaba is tae 

25 j^Jia ^ . Cre recombinase * neo mycin MfeAte^V^M o 

@2tt, 5893«>3iiifi©jBi8<BR§BBiT*$. (2-D 
(neo mycin m&m.&^) *ft\m bfe GABAf^ijft#M^flat gaba^sj^w 
30 mmMMmmffl,<ofrMfe&7*~$~o DNAn>xh7^h mi 
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©3#t5#) &mmzmxLt£m&. gaba fcm&wmmmt: gaba few** 

nMWlMwimm^'VU GAD67 promoter ffitt0fc«e> Cre recombinase #fl5! 
U stop signal DNA teSJD^CStU neo mycin £ 31 # "T 3 © "C , neo 
mycin #S?gl3ii<Z>f€3!iC£ 9 Geneticin ft: ^-CjtS'JT 5 CI 3 . Jtfc^ 

-D??J )l'7>f3iE\Z&'oXmAtf»Sm-T?&2>o (2-2) te, £#$8J3g£pJ 
^•fCT^S DNA(GFP)5rfiJM Ltc GABA f£Ifrte#ifgSffifl& £ GABA ^ 

m&nmmMMmmM(DftMm*7ik-?o miz&z>-mmcD dna 3 >x v^z v 

(@lCD3#i4f) ^Mia^^Abfc^^r, GABA ft Sltt WiHiiffl US <h GABA 
10 ftWj&WMfflV&tftfflffllMX-fe GAD 6 7 promoter fStt^fc* Cre recombinase 
stop codon lE^Jtegj 9 # £ *U CA — 3? — f£ <£ 0 GFP <£>^§?1 

GFP S^OfifciOt^V-^-^f GABA f^l&ttW^ 

SBiat gaba f^i>##^iaBj3aM^Maas:^sij-r^ d t^T#^ 0 -ttBa^^o 

m 3 te, GAD 6 7 promoter <DTM\Z GFP cDNA Ufc DNA £ / y ^ -f 

>bfcV>*;^S, GFP US GABA f£I&1£#^iSfflJia £ GFP Utt GABA 

20 MJ5&$t<h gfp f^i©MiS^77lc:Lfcfeo-e, 3> hn-;i/{cJt^Tm 

fcmmwitpxmmistco ts sic Brdu ^^snuTaiaiifa©^^ dna 

ffibfc. ft±<Dm\Z&%&5 iZ GABA f^Kl14#MiSiflaM^ifflJiS« BrdU £HD 
25 j^/vtc^, DNA ^tflfi#B!l*aj*.* £ DNA 'vtf)^ D £ tl&^ o feo 

T^^te GFP dttO GABA f^l&tt#SiSUlia«Sf^8BSa^ BrdU £ ~ O <Z> |£ + <Z> 



30 
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5 J&© £ 5 o ffittf, f&^®PSaSS©M^^H!a £ bt> 0-2A progenitor « 

ceii^a^nTv^u, QABAf^»tt#jKiiBjftowKjBii6fcbTtt, mnm&m 
KjR&iiflDiiRrtfc^ciHff&R© gaba ftm&nMmm & mmmmw 
io gaba f^i&tt#M^sa©w^SBfla^^:^^Mi5*M^^#i9E-r^it:^^<t^K 

1. JfeJEJW E16 ©V^XK: BrdU £EtD&£i±, KljtSfiSJt IT BrdU, 
MAP2 OZllgiftSt, *M^© MAP2 li§ {£ & » ffl Jft #< BrdU 

15 JltlKi, splBflF© MAP2 ^tt^SlW^i^fla (GABA 

##i!l*IHJ!&) *BlB#«fcffi*TDNA&«»UTV>fc!Ii:&*ftT*. 

2. ^£jfi<T© GAD67-GFP knock-in T^XlI^iO BrdU A ;P * 9 ^ * 
fTotfc, GFP »tt GABA flsftttttSWlS© * fcl %> BrdU © 

20 #&o> -s^^snra^^n^i -mmmzntcL gfp ntttteinj&tt* id 

fia^SKHi^T dna *«8LtnfcJ:i**i*t«. 

3. »M#^fft>fc*»K:J:St, jfcJE*MJ$igC GAP43-EGFP 

sjf/^-fMtaAi, ias[#fc: 20 bsc gfp m&nm 

25 saBa^^,^t, Ei7 skmizo-x )vx&m.xvtz.£&\zvi. gaba fenjtt#3i*fflj& 
£«t>n*#«#»iis**^<*sfc3tt*a*, Ei7 sk&izv^ )vx&&avt% 

i5t, BrdU ^AfCckSI^^-Ctt, GABA fettttttJBfBiBtt E14 ffig 

^s-e^^T^-^ii5»bTt^i$nTv^ 0 ^©-^©^©jcsfe-rs t 
30 Ei7 gaba w^ifflfls^^^-r^w^SBBa«, r^j^^ov 
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^•dv??^ 7\zftfrnz>o ^n^encD?^ m&^^fls^ 

nfctt^.6tlT^5. SV40 origin fcT> MMMM<D n \zm X £ C«h <DM 
10 m*&^TZ> Z. Lfe1&\,* 0 ^tl\zMV, SV40 origin £A*lfc, *ffl J® ii 58 <£> 1^ Id 
nh-ZXD GABA fEIfrtt#iMJ&©)iftIfg^J®«, H-U'^'f^© 

15 

dCDttJMOfiBJi^te, ^:JfiSJ£^ISS®lB£#Ki%S#li#iHHJBl» GAD 6 7 ft 

ttT?&*©fc*#l^ «S0 GABA f£lfrtt#ifliifflJJ&MigMJ&te:, GABA ff-Wi 

tt#«IBftfl!>J:3te:WftlB*fc»JfcLT gaba &$r»bTV*afc>t*T?%>&v>fc: 
fejfij e>-f , GABA-&j£»*GAD67»teT?&5c:i*$8J&bfc. cofSJira, * 

20 hax -gaba fMfttt#««tt©*Mb©tttt*»K:*v>T, #a^©aBna*^* 

gaba ftm l &ftmnfa<D gaba wm 3 &mmm& 

ZOmfc. GAD 6 7 promoter Slt^tot GFP $ it 3 6£ GABA 

25 f^KlteWiSllfflJj&K: GAD 6 7 promoter GFP cDNA DNA £v* — ># 

>T^ALfc0tj7^$S^£nTV>5(Jin et al., Cereb Cortex 2001 11: 666- 
678) 0 $Zft. GAD 6 7 promoter CDTSStd GFP cDNA &~D13. V*T?ffefi#±fclfi 
&&/ufz GAD67-GFP knock-in mouse Ttt, GFP # K H: 100%©)it^T? 
GAD 6 7 ^ttSHBSlC^^bTVifc(Tamamaki et al., 2003). d <£> ^ 7. o 

30 t gaba ^m^nmmmmmmm^mmvrzt: z,z. m&&yt*mvT^z>ii 
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£ 3#M^£tlfc(Nakamura et al., 2003)» <D Z. ©1 V> £fiJ/B hX, WMffcilffl 
M^momVMfafrZ. GABA fEM&ttg|01BmSKSIIJ£l£ GABA f£ tt& #81111 

£ 6 fcl GABA fts»tt#iBlfflIfi«aKaBlB©*&«'«"r5. Jn^.T> 
GAD 6 7 £ GAD65 Ififtt, JfcJM «fc 0 *M&R © 15 t A, £ <Dii«-«#-r 3 
5 31 £j&*£n <=>*lTV*/c(DT(Dupuy and Houser, 1996). GAD 6 7 promoter <Dft 
t>Q\Z GAD 6 5 promoter SfJBHT'b, @ £: A»£Elfll©i(&*#*# €> 

£#1*1© QABAf^lbttttSMttlirMJK]QlSQAD67 promoter JStt £#"3 C i 
##m#S©ffi3fc-Tr3SSnT£D(Nakamura et al., 2003), EttlfclfflflS^WSl 
10 #jfflJ©a>£3§#S*lfci5fflJi&*fc:%> GAD 6 7 promoter ffittSJ*^ 

(Westmoreland et al., 200 1)„ 

GAD 6 7 GAD 6 5 n* — ^ — T«l'Kl^#"C "b*ftfflT?f? « 

5 -m.^ j pmMm^.m.m^^m^. gaba f^i&ttws^flSpr^^fla 

15 t GABA f^»tt»««Ift*'&tr«ll&JfeHICSA'r* HiT, 

Sfc^HJWWttT? GABA ^i&tt#^^JISMiK«fflllgt GABA f£ Kr & # *£ tt! & $ Ift 

m-tzzttf-egZo myt&tk-D gaba ^m^nmm^mmmmt gaba^k 
^nmmm\t±)vv— -e#ista*-e#sL, n&imte© gaba {£»&#sisb 

20 ts, zvuz^mmm* -v^<^mmm^^n\t. #futg© gaba nattws 

jfifeODM^^^Ii"^ < 6&fMfi> Green Fluorecent Protein (GFP) 
cDNA £ GAD67 promoter fCOft V>7£ DNA DNA 8HJjai*J^A 

25 ««*?Lfe^:i5T?»X"f« t GABA fl^ld ft #M*HJ& MISSUS 

fc GABAftUtott»ffiffll&**»fim3te£3fiT*. GAD 6 5 promoter 

^*>ra«i©2**tf«#sft*. £© gaba f^tijttWM^flSMm^ss^^om^* 

^Oaib, 0.05% Trypsine-EDTA Tilt Z> Z ©ttlJ6£*r1RS*» XH 

ssiitstji'y-^-fcA^tSufp gaba ftW}fe&mnf&wimni!& <t 
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^Fg&Jg^JjsC^Sr^-tfiSOX X&i&^Lfc conditioned medium £fflV*T 

frmvtc gaba ^m^nmmmmmmmt gaba ftwj&nmnm&igmmmz 
tsi:,- gaba ^m^wmmm^mmmnmm u , gaba fe»&#sMKi« 

GFP <D ft t) D tC > neo mycine W & S ^ £ GAD67 promoter i; \t 
GAD 6 5 promoter ICO*#(@10 2), GABA f£Ifr14#MSfflfl£ Mlii S^tT 
IESfC«At5. Geneticin (G418)£ 

AtlTig^-T^Zli-e, GAD67 promoter *£1££^ GABA f£tfr 14 W^^SS 
M^Sfl^fiA^^JEM'T^O-e, GABA fl?W}&WMfflMtftMfflf!&0'&&MZ$lft°T 

GAD 6 7 promoter 4> GAD 6 5 promoter GABA fEWjft#*M 

J!&Migiifflfl&GD;ifflj&jMK:#v^'fts-r£ <z>fc:;&n*-> #EUT gaba ftWi&nf&M!& 

CD-etliD^tffiVio GAD 6 7 promoter &fzfe GAD 6 5 promoter £ 

GFP ^ neo <D DNA fcOfc^-?*), Slft^* ijiffl J® ^ ft fC^o T#gt IT V> * 
primary GABAergic neuron progenitor, secondary GABAergic neuron 
progenitor \Z&-oT GAD 6 7 promoter 4> GAD 6 5 promoter ?£tt£>!£ £ 

sit^o, gaba wmmmmmmm<Dmm^^^xmmmmizmm^m^ 

X h 5 ^ §2pft5. B 1 © 3Ttt, DNA l^i^ietlt Ore 
recombinase £ V> T V* 5 # ; ^nSfittS DNA i^i^ie^ Cre 
recombinase !1 i bTV>* ©T?«3^^. .0 1 <E> 4 - 5 Id, DNA 

*&*.#*tf*Esa*"r* dnasb^ij ioxp) ^is^ic-ot^ m tc , 

^iflSSr'5I : ^'fb-C#^) — 9 — DNA (08*.fcf GFP) iilftlfef DNA 

neo mycin W£3te^) £I2SL, 3£ ffi!l?&3S ? □ ^ - * - (#J*.fcE 
CA promoter, B^ttflF** 2824433, 2824434) S^tf DNA tC^-a c? 12" T 
^©roODNA3>Xh7i'h (3t4, 75Mte3£5) GABA 

m&ftMMMmmmm&'Stsmmmizmx-rz. gaba ^i&^#MMfiat9^^ 

JB& GABAf^«I&#^iSfflliai?« GAD67 ^cfct/ GAD65 promoter « 1£ © 
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DNA Ufr&X.&mtf^^L* -~D<D DNA DNA IB 

mom-e z. v , -e©raKi&o£: stop codon feB&znzo ^om 

£.&mm&ps&<b~z%2> gfp) &mm-z-&tziM&te. 

-fe;VV-*-£ffi^T GABA MttttiiWil«t GABA ^l&te#^Mfla 
A« Genetisin)£An& d GABA ^ffijtt#^MB§ W^SBSS £ GABA YfWi^e. 

nmmMtctftfmmznz> (@2) . z *>\z*M&M£izMM]&mmM&^tsM 

077-f7$tibfc conditioned medium £ m ^T^i £^ & £ , GABA 
10 bTV><. 

z:n^-<?, Ett#SHJia^#^^^ia©^*^^^^tf>^'^ £ £-e, gaba fp 

a©iifflJ?&©#-£m£T3 5iU3:&< > ^KMV>5fflfc#^©#ltt;^&M£&D , 
15 SHj&?£&£«ft:3 £ £: £&oTV>fc 0 ilCffilW^^tioT, GABA ^Ujtt 

wsi^jiSM^iMia^iieaf^ < # s ns. gaba ^tfttt#^i«BJiaM^^fla» 

GAD 6 7 35J;tf GAD 6 5 HteT-&D, GAD67 IH5E*3<£:tf GAD 6 5 dtt©$8fl&£ 
flai*I-e« GAD 6 7 GAD 6 5 UttMJ&te GABA f^lfrttW^S 

IIBJS £3 £ GABA fEl&&#^*ffl J&MIBiifflM £ ^«"T 3 £ 

20 ttiD, GABA GABA fElfr£#iJl*fflflS©*££#- 

25 



GAD 6 7 promoter ©lS<T«Efc GFP cDNA £ -D & V> fc 3 > X h 7 # h £ 
30 gene targeting # £JB ^T^ / A DNA * C*S [^m*-^ A SrfUffl ItSAlfcT 
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VX. GAD67-GFP knock-in mouse &m^T, ^r<D^B^.M^<D GAB A ffcW] 

DNA *mXVfc<D£mCWMtf±T(DMM\ZMl&ZtlT^Z>o ^MSi. GAD67 
promoter ffift <D & Z>Mmte±X GFP *^^bT*5D, ^fcigfC, GFP £5851 
5 VT^Z>Mmfe±-C GAD 6 7 *K UKftTftt GABA fElfrtt#iSl$3]& B&lg 

ifflnat gaba frWj&w&MMii&feVvz zLte. !fc\zm'<Tn&&(fr~z&% 

(Tamamaki et al., submitted) o 

*flB£«-cte: gaba ftWi&nmni&MmMj&& gaba ^m^.nmmm^m± 

IsMifT^Zthmn'&fc^ Ute, 18 S GAD67-GFP knock-in mouse 

io ©^sj^sstDffli, o.5%h u y->>Me^j5i#m-c^s^r§ c 

fc$JJi££: PBS TSl> FACS (fluorescence activated cell sorter) \Z M U , 

gfp m&Mfa&mmmzgitf&^tc (02-2) „ mm^nr^mm<D 

GFP i^5&gn3:0 3 0£±(C^$tlTV^ 0 IlSlfc GABA f^lfrte WiiS*fflJ&M 

15 ^Mflat gaba VFmfeWMfflfa&mm-fzoizm ^tcmmmz, ~=L—u^y 

xTS; (Reynolds and Weiss, 1992; Vescovi et al., 1993; Gritti et al., 

1996) fcfc znmmmmT&uaz-Zifdw (D&^mm^±m^.m. £*m&&m 
m m * — b m m u tc \z -7 ^ )v 9 - t? m is £ m v> t # ^ p s ^ & (conditioned 

medium) 7? & o . 

20 ^jjsssi^, gaba ^mmnmmmmmmm<D~mt. mmft.m 

-T^fc^tC^^lg'P^MifT^Vifc BrdU £$[f*3 DNA \Z& X) &A,"Tf ^fz. Z.(D 

m dna &&m.mm&igmm\zi}Q?LT£i < @3©^±0@ts5«fc5t 

BrdU U DNA fcflfc 9 & i: tt/&J^ o £ £ * 6 * ttUfiittSftKlJ: £ BrdU O^Dii 

25 feci £a*flij&*«e> &tzfrwiLfc'&<D—'z><DmnM\*. m^th 

— * gaba f^»tt#««HjaiWBiieift t-o©z:3fc gaba ftWj&nmmm mmm 
j^vibtt-o©-^ gaba ftwj&wmfflffimmmfa. & v> u « - o © 

GABA ftstttt#«lBI&*£*tHLjfci#* sn<2>o fa*i©»'&T?&-bT'&K 
30 nK*«**fr3&«SE>L6nTVitl«, GABA ftM&Wmmf&t GABA fPWrtttt 
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5 

:n$t, K&i&nM^nM&Mmvmmgkflr&mB-rz z. tt, gaba few 

io M£t(rnililiB#t»&ftffi<ft&n£. gaba f£lbtt#«IBI]&t(rBfgiJ&tt GAD67 

^.fcOt GAD 6 5 gttT* X> . GAD 6 7 *ck^ GAD 6 5 m&<DMM%:M£.~$' <0°T?> 
JKft-ett GAD 6 7 :fc£tf GAD65 » {£ IB ti& GABA ^®jtt#M*HJfe£: frT^ 3 
ii^St, GABA fP»tt#S«]ft1!m«ffllft GABA 

^Hjttw^aaats^^iist gaba f^»tt#«iBJia©**^*iHt*** J is«3n 

15 5, 
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1. gaba ftWj&wmmfa<D&%£frm^Mm.mm<DftMjj&'?&-DT. jkat 

5 (a) gaba ^mmnmm^mmmm^tsmmmm^mm-r^ Jim ; 

(b) mmanmmmmm. gaba ©-a-^^^ gad67 gad65 ste 

Mfi<£> cDNA £0&V>£: DNA Sr. SfflJ&SH <E>#*fflJ& At -5 X@ ; 

(c) l/#-^-(Z)fg-r^'>^^-;W©W^{c:J; D GABA f^l&tt#MSe^i: GABA 

(d) mmm^m-Dz. t\z& o GABAf^ij^#^^ssKfig^Ha^mii-r^xg, 

2. • gaba ^ibttWMmj^^^^^^tb-rta^^jiaw^ii^^Ta&oT, 

15 TOIg : 

(a) gaba ^manmmmmmmm^^t^mmmm^mn-r^ Jim ; 

(b) *P1fiH£#&&&4fe!t GABA £>£-fi£l£* GAD 6 7 GAD 6 5 3t£ 
^O^n^E-* — T«Efc, i»J»14©ftf*##t§ie© cDNA 2rO& 
V>£:DNA£, »I!&*ffl<B«-lllllfiK:i*A'rsig ; 

20 (c) mMM&<D&miz&?) gaba ftm&wmmmt gaba ftm&ftmmmmm 
mm^m^-r^jim 
(d) ii5itg<£5#oci: t j: <o GABA^mmnmmmmmmm^^mr ^>j:m. 

25 3. gaba fcm&nmmm<D&$:&frm?mmmM<Dfrmjj&~z&-ox. 

TOIS : 

(a) GABAf^Sitt#M^J3aitfmifflJl&^^tJifflliaftH^^»I-r^Xg ; 

(b) fflM&nMfcM%}K GABA CD^SfcHfli GAD 6 7 5t^£fc« GAD 6 5 itfe 
^ro^n^-^-T§S^, ae^m^-^^-^^O cDNA ZMGhfc DNA 

30 mteTm&&zmz£&T?*&m^mtsii>>>fi-)v$:m-?z> i/#-^-ia§ 
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(c) ^ — ©»f *'>^^-;K0*«SfcJ:D GABA f£Ifrft#^ffflJi& £ GABA 

(d) mmmzw-oz. t\z * o QABAf^fttt#iii«j»iWK«iia*mi!i"t-*xs, 

4. GABA f^lj^WM^flao^^^^aS-rMm^BflSO^ii^^^SoT. £4 
T©Ii : 

(a) GABA^»te#^^J^Mm^Jia^#^IHfiS*a^PMf ^)X@ ; 

io (b) wm&nm&mynn gaba ©-a-j&n^ gad67 mfc^tciz gad65 »e 

f©yn^-^-T»f:, I^I^-i^iiO cDNA Lfc DNA 

DNA $ * iiffl]&Jfia©€-MJfelc:SAi-3XfI ; 
(c) HSIiBtt©^r»IK«fcD gaba GABA f£l&&#&*i]!&H&iK 

15 iifflia^^iii-rsxs ; 

* ^ tr c fc ft # & £ f s # m . 

5. I8(a|i:*V»T, Btt#IHttSJfctt#**MBfijfc&«#bfc GABA ft-Ws 

6. xg(a)ic*^T, h^-— © gaba fp»tt»««iiasaK«iia*"&tra»* 

25 7. Xig(b)t;:43ttS DNAiAS^, •X;W^&^bfe-»Re«lft^tr, K* 

si^s 4©v>-rn^©#&. 

8. x@(b)tc*3tt£ dna3IA}£^ «m#?Lft^tr. »*ai*5 4c^T 
ti#>©#i£o 

30 
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9. Ig(b)fc:fett« DNA mA8ktf. U affV-Afcfl-bfcJgSlEtfe&^tr, if 

i * e> 4 (D^-rnv^ 

5 

11. liftttttJtfk hT?*** 0 

12. K^— a**ML»4&T?**, MM 6 ©^S. 
10 13. «!lli««JhhT*«,'i*Si2 0*ft. 

14. 3 SIC, ^(d)-e^^bfciffl!S^ U->t!x> ht^iltS £ fc* 

15 15. iifjfc^ i d^i4 0V>W©*Si:iD#5nfc, gaba f£l&t£# 

1 6. M&9| 1 *61 4 (D^-rn^©^^^*3ViT, GABA 4£X!l&ttfiftlIJ& 
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